The heating value of synthesis gas derived as a result of the fuel gasification can vary depending on various factors. The main factors that affect the process of gasification is the fractional composition of wood; the amount of air fed to the gasification chamber; the height of the active layer and a series of other factors, dependent on fuel which is gasified and parameters of the gasifier. Any type of wood has to be to ground up for subsequent thermal processing. Depending on the production necessity, wood is ground up to technological chips of different fractions by chipping machines (also called wood chippers, shredder). The choice of chippers type depends on the need. Modern chipping machines allow making fine tuning of the source material by wood size. Considering the deficit and cost of energy carriers to the forefront using waste of wood chippers as fuel for gas-generator installations and solid fuel boilers.
Formulation of the problem
Physical and mechanical properties of chopped wood, except bulk weight, are no different from the properties of wood. The main difference of any loose material on the whole lies in the discrete nature of its particles (sawdust, shavings, speck of dust). In this connection, weshould consider the physical and mechanical properties of individual particles and properties of the whole mass of the loose material. The moisture in the wood affects the physical and mechanical properties of wood in any of its kind. Even at higher wood moisture content of 14-16 % water acts as a lubricant at a given mechanical impact, especially during fragmentation and crushing when the pieces or particles are relatively large. At very low moisture content of wood (less than 4.5 %), water forms thin films in wood thickness. In this state, the wood becomes brittle, breaks easily and is easily shredded [1, 2] . At various operations with loose waste, we have to count certain other technical processes such as gasification, burning, etc.
Analysis of recent research and publications
In the process of gasification or burning of wood, particles size plays an important role. For calculations convenience and simplification, loose materials particles form is supposed to be spherical. In fact loose particles of wood differ in form from the sphere. Therefore the concept of equivalent diameter is introduced, i.e. linear particle size, equivalent to the diameter of the respective sphere.
The equivalent diameter of particles is determined by sieve analysis [1] as follows:
where d i is average sieve holes diameter; k is number of primary fractions in the layer on dispersion size; x i is mass share of the fraction;
The average diameter d i is defined by the formula
where d 1 and d 2 are determined in accordance with the size of holes of passable and impassable sieves.
If the particle sizes are determined experimentally and they are very different in form from the sphere, the equivalent diameter of the particles can be determined by the formula:
where  is factor or form factor; d к is diameter sphere, the amount of which is equivalent to the volume of the particle.
If the volume of the particles is equal to V p , then when V к =V p diameter sphere is equal to
For spherical particles  = 1, round  = 0.75, shapeless  = 0.66, oblong  = 0.58, lamellar  = 0.43.
Taking into account the fractional composition and amount of wood needed in this technological process, we choose a РМ-5Р shredder. Shredder is equipped with a pneumatic conveyor or belt conveyor for the removal of chips, grinding device, control device to resize chips (chips size is adjustable -length from 10 mm to 40 mm, width 7 mm to 20 mm thickness from 1.5 mm to 5 mm).
Aim of the research
The research is aimed at studying the effect of chopped wood particle size on gasification process and a lower calorific value of synthesis gas.
Results of the research
Analysis of the impact of input parameters, one of which is the fractional composition of wood, the calorific value of synthesis gas will help us find optimal regime parameters for gasification and laboratory gas generator, which allows developing technology for the gasification process and the constructive scheme for the industrial gas generator installation.
For the experimental research and the development of wood gasification process into gaseous fuel, a gasifier with a continuous layer has been designed [3] .
The problem was to find dependence of lower synthesis gas calorific value on particle size of the chopped wood supplied to the gasifier, the amount of air and the amount of fuel in the gasification chamber.
In order to establish the nature of the variable factors influence on net calorific value of synthesis gas, the threelevel plan (B 3 ) [5] [6] [7] was Used. Levels and intervals of factors change are shown in the Table 1 . It has been established that the highest calorific value of synthesis gas is reached during the gasification of wood with a particle size of 30 mm (Fig. 1) , the amount of air 65 nm Net calorific value of syngas Q, MJ / nm 3 Size the particles of wood l, mm amount of air 40m3 / hr., amount of fuel 50% amount of air 40m3 / hr., amount of fuel 75% amount of air 40m3 / hr., amount of fuel 100% amount of air 65m3 / hr., amount of fuel 50% amount of air 65m3 / hr., amount of fuel 75% amount of air 65m3 / hr., amount of fuel 100% amount of air 90m3 / hr., amount of fuel 50% amount of air 90m3 / hr., amount of fuel 75% amount of air 90m3 / hr., amount of fuel 100% Fig. 1 . Dependence of synthesis gas net calorific value on particle size of chopped wood during pine wood gasification
During the wood gasification (pine) with decreasing particle size from 50 mm to 30 mm, gas temperature at the outlet of the gasifier decreased. The rate of gasification process increased, which eventually led to a significant increase in productivity a gas generator and to a significant increase in the output of wood gasification of liquid products while increasing net calorific value of synthesis gas. Increased wood chopping leads to an increase in the surface, providing a significant heating rate of particles of wood and allocation of decomposition products on its surface. But with decreasee in the timber particle size from 30 mm to 10 mm, we could observe decrease in net calorific value of synthesis gas because of the high density of fuel layer which in turn reduces the intensity of the gasification process.
As a result of experimental research [4] using B-plan (В 3 ) dependence of the net calorific value of synthesis gas Calculation of the regression coefficients b ij , Cochran criterion G р and Fisher criterion F р [5] [6] [7] [8] for pine wood are provided in Table 2 . Table 2 shows that G р  G т (0,095  0,48), experiments can be considered reproducible.
F р  F т (0,2554  2,5027) -the model is considered adequate and can be used to describe the object.
Conclusions
The degree of wood chopping has been shown to significantly affect the gasification process. A significant increase in wood particle size (l>50 mm) leads to a decrease in the intensity of wood gasification process. During the gasification of wood chips of various degree of shredding, liquid products output changes (the smaller the wood particles the greater the output of total resins of absolutely dry wood weight). The obtained regression equation could be the basis for the process under study and rational process control. With equation of dependence of inputs on the original setting, we can predict every possible parameter for the estimation of the process under study at any values of the factors that are between the upper and lower levels.
